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RADIO SYSTEM AND A CALL SETUP 
METHOD 

FIELD OF THE INVENTION 

The invention relates to a radio system comprising a 
network subsystem and at least one subscriber terminal that 
has a ?xed location and a bidirectional radio connection to 
the netWork subsystem, the radio connection utilizing ori 
ented antenna beams. 

BACKGROUND OF THE INVENTION 

In recent years an arrangement has become knoWn in 
Which a data transmission connection betWeen a sWitching 
centre and a subscriber terminal in the public sWitched 
telephone netWork (PSTN) is implemented Wirelessly by 
means of a radio connection. The arrangement is knoWn as 
a Wireless local loop (WLL). This arrangement avoids the 
installation of cables in a customer’s premises. Since 
apparatuses, for example base stations, belonging to a net 
Work subsystem used in cellular radio netWorks and sub 
scriber terminals operating over a radio connection have 
become less expensive, the arrangement is competitive. 
HoWever, the high cost of the netWork infrastructure may 
constitute a problem since in sparsely inhabited regions, for 
example, the number of normal base stations required is 
rather great in order that broad areas can be covered. 

Different smart antenna arrangements have been devel 
oped in cellular radio netWorks to increase the range of the 
base station and the traf?c capacity of the system. Such 
arrangements are called Space Division Multiple Access 
(SDMA). A typical arrangement is an antenna array. For 
example in a base station it is possible to measure in some 
manner the direction Where a subscriber terminal is situated 
With respect to the base station and to use an antenna beam 
oriented toWards the subscriber terminal in the transmission. 
In the reception, the desired multipath-propagated signal 
components can be combined constructively by means of a 
smart antenna arrangement and the effect of possible inter 
fering signals can be minimiZed. With the above-described 
arrangement it is possible, for example, to improve the 
carrier/interference ratio of the signal, increase cell capacity, 
improve connection quality, increase the battery life of the 
subscriber terminal and to lengthen the range. 

Combining the above-described WLL and SDMA tech 
nologies creates such great costs that the arrangement is not 
competitive compared to a normal ?xed telephone connec 
tion implemented With a cable. This is due to the fact that the 
receiver requires multidimensional beam searchers and 
trackers for each traf?c channel. Multidimensional impulse 
response measurement is also required. If the system also 
employs Code Division Multiple Access (CDMA) 
technology, multidimensional code acquisition is required at 
the reception. 

BRIEF SUMMARY OF THE INVENTION 

The purpose of the present invention is to provide a radio 
system Where the above-described WLL and SDMA tech 
nologies can be combined With loW costs. 

This is achieved With a system Where the netWork sub 
system comprises means for storing the parameters of the 
bidirectional radio connection. 

The greatest advantage of the process according to the 
invention is that it enables the implementation of a connec 
tion betWeen a subscriber terminal and the public sWitched 
telephone netWork at competitive prices. 
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2 
DESCRIPTION OF THE DRAWINGS 

In the folloWing, the invention Will be described in greater 
detail With reference to the examples according to the 
accompanying draWings, in Which 

FIG. 1 shoWs the operating principle of SDMA, 
FIG. 2 is a block diagram illustrating a base station of a 

netWork subsystem according to the invention, and 
FIG. 3 is a How chart illustrating the method according to 

the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention is applicable for use in all such 
radio systems that can be made to operate more effectively 
by means of the SDMA technology. The present application 
uses TDMA and CDMA systems as examples, Without 
restricting the invention thereto, hoWever. 

FIG. 1 illustrates the operation according to the invention. 
A netWork subsystem 100 utiliZes oriented antenna beams. 
In the present application, the netWork subsystem 100 refers 
to ?xed apparatuses that are usually controlled by the 
netWork operator, for example base stations, base station 
controllers, netWork management systems, transmission 
devices and sWitching centres. The unity formed by a base 
station controller and the base stations it controls is called a 
base station system. 

Users that oWn a subscriber terminal 120, 122 With a ?xed 
location, such as a private house, may set up a connection 
With some other user via the netWork subsystem 100 if they 
so desire. Correspondingly, another user may make a call to 
the subscriber terminal 120, 122. An oriented antenna beam 
110 of the subscriber terminal 120 of the ?rst user does not 
interfere With an oriented antenna beam 112 of the sub 
scriber terminal 122 of the second user. The idea is that 
antenna beam orientation is used instead of or in addition to 
a normal omnidirectional antenna or a cell sectoriZed into 

three parts, for example. The narroWer the antenna beam, the 
greater the capacity of the cell. The direction of the oriented 
antenna beam can be indicated, for example, such that an 
east-West direction 140 is determined for the geographical 
location of the base station. The angle of the antenna beam 
is then indicated in degrees from this direction. For example, 
the angle 130 of the ?rst antenna beam 110 is about 20 
degrees in the ?gure. The angle 132 of the second antenna 
beam 112 is correspondingly about 110 degrees. The angles 
of the transmit and receive antenna beams may be of 
different magnitude if separate antennas are provided for 
transmission and reception, for example. 
The subscriber terminal 120 may also utiliZe an oriented 

antenna beam in its oWn transmission. In the simplest form, 
a normal directional antenna is connected to the subscriber 
terminal 120 and oriented toWards the reception antenna 
array of the base station of the netWork subsystem 100. 

FIG. 2 is a simpli?ed block diagram of a base station 
according to the invention. FIG. 2 only shoWs the blocks that 
are essential for illustrating the invention, but it is evident 
for a person skilled in the art that a conventional base station 
also comprises several other functions and structures that 
Will not be described in greater detail herein. In practice, a 
base station may be for example a normal base station of a 
GSM system that utiliZes SDMA technology and that has 
been modi?ed in the manners required by the invention. 
A base station is connected to the public sWitched tele 

phone netWork 200 via channel codecs 210, 212, 214. The 
channel codecs carry out the processing of a baseband 
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signal. An array 220 of transmit and receive beam formers 
is connected to the channel codecs 210, 212, 214. Each beam 
former 222, 224, 226 is connected to one channel codec 210, 
212, 214. The function of the beam former 222, 224, 226 is 
to generate information about the direction by processing the 
oriented antenna beam both in transmission and in reception. 
Via an antenna array 230 the base station transmits and 
receives an oriented antenna beam. The beam former array 
220 is controlled by a control unit 240 that is responsible for 
call control and operation and maintenance. The control unit 
240 utiliZes a subscriber database 250 Where information 
about subscriber properties is stored. 

According to the invention, the netWork subsystem 100 
comprises means for storing parameters of a bidirectional 
radio connection. The parameters can be preferably stored in 
the subscriber database 250 of the base station system. 

The netWork subsystem comprises at least one common 
measuring unit that is arranged to measure the parameters of 
the bidirectional test radio connection of the neW user. In the 
base station shoWn in FIG. 2, this is carried out preferably 
such that one of the beam formers of the beam former array 
220, for eXample beam former 222, has a more complicated 
structure than the other beam formers and comprises a beam 
searcher. The beam former 222 can therefore be called a 
common measuring unit. 

When a neW user arrives at the system, a bidirectional test 
radio connection is ?rst set up betWeen the netWork sub 
system 100 and the subscriber terminal 120. The common 
measuring unit 222 then measures the parameters of the test 
radio connection. The parameters include, for eXample, the 
transmit beam angle, the receive beam angle, the air inter 
face channel pro?le and impulse response, Without restrict 
ing the invention thereto, hoWever. The transmit and receive 
beam angles are shoWn above in FIG. 1. The air interface 
channel pro?le means that a ?Xed number that alWays 
remains the same can be measured for the timing betWeen 
transmission and reception, since the subscriber terminal 
does not move. The parameters are stored in the subscriber 
database 250. According to the invention, it is also possible 
to store in the subscriber database the transmit poWer of the 
netWork subsystem 100 and/or the transmit poWer of the 
subscriber terminal 120. The netWork subsystem 100 is most 
preferably informed of the transmit poWer of the subscriber 
terminal 120 such that the subscriber terminal 120 signals it 
to the netWork subsystem 100 during the test radio connec 
tion. The netWork subsystem 100 naturally knoWs its oWn 
transmit poWer, Wherefore it does not have to be measured. 

When the invention is used in a CDMA system, the 
receiver is a rake receiver. In the CDMA, users are distin 
guished from one another by means of a spreading code that 
is characteristic of each connection. The information to be 
transmitted is multiplied in the transmission With a spread 
ing code that has a considerably broader band and that is 
typically pseudo-random. In the reception, the broadband 
signal is multiplied With the same spreading code so that it 
is restored to the narroW-band information signal that Was 
originally transmitted. The rake receiver comprises branches 
Where the received multipath-propagated signal components 
are demodulated. According to the invention, in addition to 
the other parameters, the optimum number of the branches 
in the rake receiver can also be measured and stored in the 
subscriber database 250. 

The netWork subsystem is arranged to utiliZe the param 
eters of the bidirectional radio connection stored in the 
netWork subsystem When a bidirectional radio connection is 
set up betWeen the netWork subsystem and a subscriber 
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4 
terminal. In the base station shoWn in FIG. 2, this is carried 
out such that When the control unit 240 receives a call set-up 
request, it retrieves the parameters of the radio connection in 
question from the subscriber database 250. The control unit 
240 then provides the parameters to a common beam former 
224, 226 and commands it to generate by means of the 
parameters an oriented antenna beam that is transmitted via 
the antenna array 230 to the subscriber terminal. Corre 
spondingly in the reception, a signal received via the antenna 
array 230 is used to form a beam by means of the receive 
antenna beam angle. During the connection set-up, the 
subscriber terminal is also informed of the air interface delay 
pro?le, so that the subscriber terminal knoWs the moment 
When it can transmit. The transmit poWer can also be 
indicated to the subscriber terminal. Alternatively, the sub 
scriber terminal stores these parameters in its oWn memory, 
so that the netWork subsystem does not have to signal them 
during call set-up to the subscriber terminal. 

In its simplest form the invention is carried out by means 
of softWare, in Which case the control unit 240 is a digital 
signal processor or a general processor, and the steps of the 
method are operations carried out by means of the softWare. 
The invention can also be implemented for eXample With 
separate logic formed of HW components or With ASIC 
(application speci?c integrated circuit). 

FIG. 3 illustrates the method steps in the form of a How 
chart: 

Step 300: It is ?rst checked Whether the user is neW, ie 
whether the user sets up a radio connection to the netWork 
subsystem or vice versa for the ?rst time, or Whether the user 
has already had a radio connection, in Which case the 
parameters are already stored. 

Step 302: The user is neW, Wherefore a bidirectional test 
radio connection is set up. 

Step 304: The parameters of the test radio connection are 
measured. 

Step 306: The measured parameters are stored. 
Step 308: The user is not neW and therefore the stored user 

parameters are retrieved. 
Step 310: A bidirectional radio connection is set up by 

means of the stored parameters. 
Even though the invention is described above With refer 

ence to the eXample according to the accompanying 
draWings, it is clear that the invention is not restricted 
thereto but it can be modi?ed in several Ways Within the 
scope of the inventive idea disclosed in the appended claims. 

I claim: 
1. A radio system comprising: 
a netWork subsystem for permitting communication 

betWeen users; 
at least one subscriber terminal coupled to the netWork 

and having a ?Xed location; and 
a bi-directional radio connection betWeen the subscriber 

terminal and the netWork subsystem, the bi-directional 
radio connection utiliZing oriented antenna beams; 

the netWork subsystem comprising at least one com 
mon measuring unit to measure parameters of a 
bi-directional test radio connection of a neW user, (ii) 
means for storing the parameters of the test radio 
connection, and (iii) means for utiliZing the parameters 
of the test radio connection stored in the netWork 
subsystem When the bi-directional radio connection is 
set up betWeen the netWork subsystem and a subscriber 
terminal. 

2. A system according to claim 1, Wherein the parameters 
include a transmit beam angle. 
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3. A system according to claim 1, wherein the parameters 
include a receive beam angle. 

4. A system according to claim 1, Wherein the parameters 
include an air interface delay pro?le. 

5. A system according to claim 1, Wherein the parameters 
include an air interface impulse response. 

6. A system according to claim 1, Wherein the parameters 
include transmit poWer of the netWork subsystem. 

7. A system according to claim 1, Wherein the parameters 
include transmit poWer of the subscriber terminal at the ?xed 
location. 

8. A system according to claim 1, Wherein CDMA and a 
rake receiver are used and the parameters include the num 
ber of rake branches of the receiver. 

9. A method for setting up a bi-directional radio connec 
tion utiliZing oriented antenna beams betWeen a netWork 
subsystem and a ?xed location subscriber terminal in a radio 
system, comprising: 

setting up a bi-directional test radio connection if a user 

is neW; 

measuring the parameters of the neW user’s test radio 
connection; 

storing the measured parameters; 
retrieving the stored parameters if the user is not neW; and 

setting up the bi-directional radio connection by means of 
the retrieved parameters. 

10. A method according to claim 9, Wherein the param 
eters include a transmit beam angle. 
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11. A method according to claim 9, Wherein the param 

eters include a receive beam angle. 
12. A method according to claim 9, Wherein the param 

eters include an air interface delay pro?le. 
13. A method according to claim 9, Wherein the param 

eters include an air interface impulse response. 
14. A method according to claim 9, Wherein the param 

eters include transmit poWer of the netWork subsystem. 
15. A method according to claim 9, Wherein the param 

eters include transmit poWer of the subscriber terminal With 
a ?Xed location. 

16. A method according to claim 9, Wherein the radio 
system utiliZes CDMA and a rake receiver, and the param 
eters include the number of rake branches of the receiver. 

17. A radio system comprising: 
a netWork subsystem for permitting communication 

betWeen users; 
at least one subscriber terminal coupled to the netWork 

and having a ?Xed location; and 
a bidirectional radio connection betWeen the subscriber 

terminal and the netWork subsystem, the bi-directional 
radio connection utiliZing oriented antenna beams; 

the netWork subsystem comprising means for storing the 
parameters of the bi-directional radio connection, and 
means for forWarding at least one parameter of the 
radio connection to the subscriber terminal When the 
radio connection is set up. 

* * * * * 
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